The control of laser imprint is of crucial importance for the successful implosion of direct-drive inertial confinement fusion targets. Irradiation nonuniformities generate, or "imprint," modulations in the ablation pressure that seed the Rayleigh-Taylor (RT) and Bell-Plesset (BP) instabilities, which in turn degrade the symmetry of the implosion and reduce the target performance. To gain physical insight, an analytical model of imprint has been developed. The model takes into account the dynamics of the conduction zone, mass ablation, and the SSD smoothing scheme. The important parameters that characterize laser imprint are found to be the time scale for plasma atmosphere formation, the ablation velocity, and the density-gradient scale length. The first determines the smoothing rate due to thermal transport in the conduction zone, and the last two characterize the dynamic overpressure stabilization described in Ref. [1]. The model has been validated by comparisons to detailed multidimensional hydrocode simulations using a range of ablator materials, perturbation wavelengths, and pulse shapes. The model has been found to be in good agreement with a series of planar-foil imprint experiments performed on the OMEGA laser system at the University of Rochester's Laboratory for Laser Energetics. Imprint's effect on NIF and NIF-scaled OMEGA cryogenic targets has been studied. It is has been shown that such targets will remain intact during the implosion when the laser is smoothed with 1 THz 2-D SSD.
• An analytical model has been developed to determine the physical processes contributing to imprint.
-Hydrodynamic flow is the main imprinting mechanism.
-Thermal smooting and the dynamic overpressure are the main processes reducing the imprint.
• Laser imprint, with 1-THz SSD beam smoothing, will not significantly degrade cryogenic-target performance. • An analytical model has been developed to determine the physical processes contributing to imprint.
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-Thermal smoothing and the dynamic overpressure are the main processes reducing the imprint.
• Laser imprint, with 1-THz SSD beam smoothing, will not significantly degrade cryogenic target performance.
